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Waiting for the fossil-
free electric vehicle



”For a successful technology, 

reality must take precedence over public relations, 

for Nature cannot be fooled.”

Richard P. Feynman



Well to wheel energy use and GHG
BEV = Battery Electric Vehicle
FCEV = Fuel Cell Electric Vehicle
ICV = Combustion Engine Vehicle
ICEV = Hybrid-Vehicle
IC-PHEV = Plug-In Hybrid Vehicle
REEV = Range Extender Vehicle

Compiled using data from: JEC 2014 and car manufacturers



Cradle to grave – include manufacturing
Battery production emits CO2:
• Span: 30-494 kg CO2e/kWh
• 150-200 kg CO2e/kWh
• 157 kg kg CO2e/kWh
• 140 kg CO2e/kWh
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Life-cycle emissions Cars:
• Average European car
• 2017 Peugeot 208 1.6 
• 2017 Nissan Leaf (30 kWh)

• E85 premium from Agroetanol (80 % CO2 reduction)

• HVO waste cooking oil (91 % CO2 reduction)



What does the legislation say? 

• Drive cycle grossly underestimates energy need in real driving:
- Petroleum cars consume -4.5 — 77.8 % more than official numbers*
- BEV consumes 11 — 26 % more than official numbers**

• The CO2 emissions are calculated from the fuel consumption
- Based on average EU fuel

• But no CO2 from electric drive!

* Teknikens Värld (https://teknikensvarld.se/sa-mycket-drar-bilen-i-verkligheten-180315/)
** Mest Motor (http://www.mestmotor.se/recharge/artiklar/nyheter/20170320/sa-mycket-drar-elbilarna-och-laddhybriderna-i-verkligheten/)
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But
shouldn’t we be looking at the potential?



Predicted global oil demand (NPS)



Predicted global electricity mix (NPS)



Waiting for the 
fossil-free
electric vehicle

• The electricity mix improves
until 2040

• BEVs will gradually reduce
their climate impact

• But will the BEV fleet be 
fossil free? 



Predicted global BEV stock



Bottom line
• In most cases, small BEVs are better than

petroleum-fuelled cars
- Provided a reasonable electricity mix

• BEVs are an important piece in the puzzle
- Together with REEVs, PHEVs, HEVs

• But we still need a substantial production of
renewable fuels!
- The grid is transforming too slowly
- BEV share is not growing fast enough

• We need both renewable fuels and renewable
electricity



Bottom, bottom line

• A legislation that aims to reduce emissions 
must be rooted in reality

• It must incorporate a serious life-cycle 
assessment

• If we continue to close our eyes to reality, we 
are just playing games



Summary
• Advertisements from car manufacturers often claim that battery electric vehicles (BEVs) are fossil-free. Is this 

true?

• Well-to-wheels data on electricity and fuels show that BEVs can have higher or lower CO2 emissions than a 
diesel car, depending on the source of the electricity. More importantly, both the diesel car and the BEV can 
have near zero CO2 emissions, provided that they are powered by renewable energy.

• But the energy for propulsion is not the only contributor to a vehicle’s climate impact. Several studies point to 
the production of batteries as a significant CO2 source—significant enough to make the total climate impact of 
many BEVs comparable to that of conventional cars.

• Our current legislation only considers tailpipe emissions. As BEVs have no tailpipe, this means they are 
defined as zero emission vehicles. Similarly, cars fueled with renewable fuels are considered to emit as much 
CO2 as fossil-fueled cars. In reality, good renewable fuels make the climate performance of a conventional car 
quite competitive with that of a BEV.

• To limit the climate impact of BEVs, battery packs must be kept reasonably small. Considering that two thirds 
of the world’s electricity is still fossil-fueled, the fossil-free BEV is still a long way down the line. BEVs also 
penetrate the market at a slow pace. In 2017, the IEA predicted that BEVs will make up only 15 % of the car 
fleet by 2040. This means that a speedy transition to fossil-independent transportation requires a rapid growth 
of both renewable fuels and renewable electricity. The current vehicle legislation’s tailpipe perspective is not 
conducive to this necessary shift. 

• A legislation that aims to reduce the climate impact of transports must be rooted in reality. It must be based on 
a serious life-cycle assessment.


